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Summary of Circular No. 235 

Lajry Products, milk, skim milk, cottage cheese, and American Cheddar or 
“store" cheese, have definitely been shown to be among the cheapest foods of 
animal origin as regards both protein ami total energy, and it would be of ad- 
vantage to the American housewife both from the standpoint of economy and 
of nourishment to increase their use in the diet. 

Milk containing 4 percent of fat is a more economical source of both pro- 
tein and energy than are meats, eggs, poultry, or fresh fish. It is a complete 
food in itself, containing protein, fat, sugar, “vitamines,” and minerals, or ash. 

Skim Milk at 15 cents a gallon is far cheaper as a source of protein and 
energy than are other foods of animal origin. It is, at this price, cheaper as a 
source of protein than are dry beans and peas at 15 cents a pound. On the 
basis of energy the cost of skim milk and dry beans and peas is nearly the same. 

Cottage Cheese is a much, more economical source of protein than are other 
animal foods. It is an excellent meat substitute. On the basis of energy, cottage 
cheese and meats cost nearly the same. It is cheaper than fresh fish, and at 15 
cents a pound is cheaper than eggs at 30 cents a dozen. 

Americas' Cheddar Cheese costs very much less than meat, poultry, eggs, 
or fish, sufficient to furnish an equal amount of protein or of total energy and 
is an excellent substitute for these foods. 



FOOD VALUES AND DAIRY PRODUCTS 

By 0, R. OVERMAN, Associate in Dairy Chemistry 
l 

To those who have made studies of food values it has long been a 
matter of common knowledge that milk and its products have been 
among the cheapest forms of animal food. 

Because of the relative cheapness and abundance of all foods, the 
American people have in the past given little attention to food values, 
but under the stress of war, the limitation of food supplies, and the 
rapidly advancing cost of food, their interest in food values has been 
quickened. 

This circular is an attempt to put the comparative food values of 
some common food substances into readily accessible and understand- 
able form, and to show that the dairy products considered are econom- 
ical foods. 

Three Classes of Food Substances. — Three classes of substances 
are of prime importance in any dietary. They arc the proteins, the 
carbohydrates, and the fats. The proteins are found in milk, cheese, 
eggs, fish, lean meat, beans, peas, and in small amounts in many other 
foods. The carbohydrates include the sugars and starches. They 
are found in milk, cereals, vegetables, fruits, and nuts. The fats are 
found in both animal and vegetable food materials and include butter, 
lard, the fats of meats, and the vegetable oils, such as cottonseed, olive, 
and corn oils. They are also found in greater or less amount in nuts. 

Use of These Food Substances. — These three classes of substances 
are necessary in any well-balanced diet. Any one of them may serve 
to produce energy or heat and may be used to build up or repair the 
body tissues. However, the proteins are essential in certain processes 
of building up and repair where the fats and carbohydrates cannot 
be used. 

Necessary Amounts . — The amounts of these substances necessary 
m the daily diet of a man at moderate muscular work have been stated 
at various times and by many investigators to lie within the follow- 
ing limits: 

Protein 2 to 5 oz. 

Fat 1% to 2% oz. 

Carbohydrate 14 to 18 oz. 

It is now generally considered that a comparatively low amount 
of protein (from 2 1 /£ to 3% ounces a day) together with carbohydrate 
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and fat, is satisfactory and fulfils the needs of the body. For the man 
engaged in hard work the necessary amounts of these food substances 
arc correspondingly greater than for the man doing light work. 

Bases for Comparison of Foods . — In any comparison of foods, both 
the protein and the energy furnished must be considered. Neither 
one can properly be used alone as a basis of comparison j lior is it 
correct to compute the value of a food by considering only the total 
amount of the nutritive substances. 

The burning of a definite amount of any one of the three nutritive 
substances always produces a definite amount of heat. The amount 
of heat produced is measured in terms of calories. A calorie is the 
amount of energy which, in the form of heat, is sufficient to raise the 
temperature of one pound of water four degrees Fahrenheit. 

The amounts of these food substances necessary in the daily diet, 
as given above, produce from 2,23f» calories for the smaller amounts, 
to 3,202 calories for the larger amounts, distributed as follows: 

2 to 5 oz, of protein 227 to 567 calories 

1% to oz. of fat 425 to 595 calories 

14 to 18 oz. of carbohydrate 1,584 to 2,040 calories 


ANALYSES AND ENERGY VALUES OF MILKS OF 
DIFFERENT FAT CONTENT 


The analyses of milk as given in Table 1 are averages of analyses 
of milk stated to be of known purity. These analyses were taken from 
publications of the agricultural experiment stations of Minnesota, 1 
New Jersey, 2 and New York, 3 from the work of the Massachusetts 
State Board of Health, 4 and from unpublished data of the Illinois 
Experiment Station. 

In Table I are given the energy values of milks containing different 
percentages of fat. The number of calories supplied by the quantity 
of each of the three classes of food substances, protein, fat, and car- 
bohydrate, present in one quart of milk, is listed separately in Column 
0. The sum of these, that is to say, the total energy value of a quart 
of normal milk of the given fat content, is listed in Column 7. The 
factors used in computing the number of calories which each of the 
food substances is capable of yielding arc the approximate physio- 
logical fuel values given by Sherman. 5 


^ Calories per gram 

Protein _ 4 

Fat *'!!”!!!!!!!! 9 

Carbohydrate 4 


* M wm. Agr. Exp. Sta. Bui. 130. 

3 N. J. Agr. Exp. Sta. Bui. 77. 

N. A. Agr. Exp. Sta. ,10th Annual Report 
2! aM - Sta ‘ t ; of Dealtb, 41st Annual Report, 1909, 

C, Cliomistry of Pood and Nutrition,Wmillan. 
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Table 1.— Energy Values op Milks 


Protein 

Fat 

Carbo- 

hydrates 

Food 
substance 
per quart 1 

Calories 

per 

gram 

Calories i 
per | 

quart 

Total 
calories 
per quart 

1 

2 

3 

4 

5 

6 

7 

perct. 

perct . 

perct. 

grams 

calories 

calories 

calories 

2.648 



25.87 

4 

103.48 



3.00 


29.31 

9 

263.79 




4.596 

44.90 

4 

179.60 

546.87 

3.068 



29.96 

4 

119.84 



3.498 


34.18 

9 

307.62 




4.903 

47.90 

4 

191.60 

619.06 

3.044 



29.74 

4 

118.96 



3.994 


39.02 

9 

351.18 




4.875 

47.63 

4 

190.52 

660.66 

3.082 



30.11 

4 

120.44 



4.516 


44.12 

9 

397.08 




4.958 

48.44 

4 

193.76 

711.28 

3.62 



35.37 

4 

141.48 



5.048 


49.32 

9 

443.88 




4.922 

48.09 

4 

192.36 

777.72 

3.743 



36.57 

4 

145.28 



5.534 


54.07 

9 

486.63 




4.93 

48.17 

4 

192.68 

825.59 

3.992 



39.00 

4 

156.00 



5.94 


58.03 

9 

522.27 




4.878 

47.66 

4 

190.64 

868.91 

4.12 



40.25 

4 

161.00 



6.50 


63.52 

9 

571.68 




4.90 

47.87 

4 

191.48 

924.16 

4.22 



41.23 

4 

164.92 



7.00 


68.39 

9 

615,51 




4.84 

47,29 

4 

189.16 

969.59 


’In computing these values, 977 grams has been used as the weight of one 
quart of milk. This is the weight of a quart of milk of specific gravity 1.0323, 
or nearly the average specific gravity of milk. The use of the minimum or 
maximum limits of specific gravity of normal milk (1.029-1.035) would change 
the values so slightly as to be negligible in so far as the purpose of this circular 
is concerned. 
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ANALYSES OF FOODS AND THEIR ENERGY VALUES 

In Tables 2 to 9 various articles of food which are in common 
use are listed. The weight of each of the three nutritive substances, 
protein, fat, and carbohydrate, contained in a pound of the food, is 
tabulated, as well as the number of calories furnished by each. On 
page 7 a method is described by which the foods may be compared 
in relation to their food values. 

The analyses of the foods given in these tables were taken, with 
a few exceptions, 1 from Bulletin 28 (revised edition) of the Office of 
Experiment Stations of the United States Department of Agriculture. 

Columns 1, 2, and 3 2 give the percentages of protein, fat, and car- 
bohydrate, respectively, in each of the foods listed. (As carbohydrates 
are absent from poultry, eggs, fish, and most meat products, Column 
3 is omitted from the tables which include those foods.) 

Column 4 gives the weight in grams 2 of each of the food substances 
in the food. 

Column 5 shows the number of calories which may be obtained 
from the amount of each of the three classes of food substances con- 
tained in one pound of the food. Column 6 gives the total number of 
calories obtained from a pound of the food. In each case the analyses 3 
upon which these values arc computed are analyses of the food as pur- 
chased in the market, that is, with the normal amount of refuse, such 
as bones in meat, shells of nuts, skins and cores of fruit, etc. 

The prices per pound in Column 7 were obtained from retail deal- 
ers in Champaign or Urbana during the winter of 1917-18, except those 
marked with an asterisk (*), in which cases the prices are those pub- 
lished in the Daily Food Bulletins of the United States Food Admin- 
istration during the winter of 1917-18. 

Columns 8, 9, and 10 show the cost, based on the retail price given, 
of the quantities of the foods which will produce the same number 
of calories as will one quart of milk containing respectively 3 percent, 
31^ percent, and 4 percent of fat. These costs are of value only in 
case the price at which the food retails is the same as that given in 
the table. 


H6 “ a * cheddaT cheese were taken from Bui. 

r ’ v jj Cau v J ^ nima ^ Industry, U. S. Department of Agriculture The values 

ii/that bulletin. 686 ^ averages of a11 tke avera S e analyses given for cured cheese 

Approximately 28% grams are equal to one ounce avoirdupois. 

not every pound of°! a nv ana U se s are average analyses; that 
hG A °° dS purchased wiU contain the exait weights 
number of calories listed Th/ va! gne V n or yield exactly the same 

are as Cose to what is 
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Columns 11, 12, and 13 give the weights of the foods which will 
produce the same number of calories as will one quart of milk con- 
taining respectively 3 percent, 3 l/ 2 percent, and 4 percent of fat. 

A Method for Comparison 

The comparative weights as given in Columns 11, 12, and 13 are 
useful no matter what the cost of milk or of the food may be. A com- 
parison between the cost of milk and the cost of any of these foods 
may be made by multiplying the weight of the food corresponding to 
one quart of milk by the cost per pound of the food, and comparing 
the value thus obtained with the cost of one quart of milk. For ex- 
ample, .955 of a pound of ribs of beef (Table 3, second item, Column 
12) is equivalent in energy value to one quart of milk containing 3*4 
percent of fat. If such a cut of beef costs 30 cents per pound, then 
30 cents X' *955, or 28.65 cents, equals the cost of a weight of ribs of 
beef equivalent in energy value to one quart of S^-percent milk. 
Hence if 3VSrPercent milk costs 12 cents a quart, this cut of beef is 
more than 2 % times as expensive for food as is milk. 

Column 14 shows the number of calories which can be obtained 
for 10 cents when the price of the food is that given in the table. If 
the price at which any one of the foods may be bought is different from* 
that given in Column 7, then the number of calories which can be 
bought for 10 cents may be found by dividing the number of calories 
per pound (given in Column 6) by the local market price per pound, 
and multiplying this quotient by ten. For example, if ribs of beef 
(Table 3, second item) cost 30 cents instead of 25 cents a pound, then 
the number of calories which may be purchased for 10 cents is obtained 
by the following calculation : 655.4 30 = 21.85 ; 21.85 X 10 = 218.5, 

the number of calories that can be purchased for 10 cents. 

A direct comparison with milk of any of the foods listed may be 
made by dividing the number of calories per pound of the food by 
the price per pound. This quotient multiplied by the cost of a quart 
of milk will give the number of calories which can be bought at the 
same cost, as a quart of milk. For example, to compare ribs of beef 
at 30 cents a pound with 4-percent milk at 14 cents a quart, the fol- 
lowing computation is necessary: 655.4-^-30 = 21.85; 21.85 X 14 = 
305.9, the number of calorics in ribs of beef that* can be bought for 
14 cents. 

A quart of 4-percent milk yields about 660 calories. Then, at the 
prices taken, more than twice as many units of energy can be obtained 
from milk as from ribs of beef. 
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-Dairy Products, Concluded 


Pood Values and Dairy Products 


Calories 

for 

$0.10 


calories 

431.9 

347.7 

790.8 

426.9 

1470.6 

954.7 

Weight of quantity 
equivalent to 
one quart of milk 
containing — - 

S'- Cj 

CO 

lbs . 

.364 

.475 

.418 

1.032 

.449 

.461 

co 

<N 

SO *>t 05 CO wJ2 «,®2 

:$ CO CO 05 T? d t* =3 

• bo ■ U' 

s?-§ 

co 1 ** 

- 

. 03 CO CO ^ C-I c*i 

2? O 05 -rfi io i- 06 

w co co ce co co 

Cost of quantity 
equivalent to 
one quart of milk 
containing — 

S'' <£ 

o 

O O »0 h- C5 oi 

CO O CO ^ Tfi 05 

'**■ »*o © oo no o 

co 

C5 

14.33 

17.81 

7.83 

14.50 

4.21 

6.48 

0 s - «J 

CO 

cc 

i ' 

12.66 

15.73 

6.92 

12.81 

3.72 

5.73 

Price 

per 

pound 

t'. 

& 

.42 

.40 

per 

pt. 

.20 

.15 

.10 

per 

gal. 

.15 

per 

gal. 

Total 

calories 

per 

pound 

co 

calories 

1813.8 

1338.3 

(or 

1390.6 
per pt . ) 

1581.6 

640.4 

171.0 

(or 

1470.6 
per gal.) 

164.6 

(or 

1432.0 
per gal.) 

Calories 

per 

pound 

10 

_ 

calories 

527.6 

1286.2 

0.0 

49.9 

1224.9 

63.5 

140.8 

396.0 
1044.8 

121.4 

331.9 

187.1 

54.4 

20.4 

96.2 

61.7 

12.2 

90.7 

Pood 

sub- 

stance 

per 

pound 


grams 

131.90 

131.80 

0.00 

12.48 

136.10 

15.88 

35.20 
44.00 
261 . 20 

30.35 

36.88 
46.77 

13.61 

2.27 

24.04 

15.42 

1.36 

22.68 

Carbo- 

hydrates 

CO 

perct. 

0.0 

3.5 

57.58 

10.31 

5.3 

5.10 

£ 


2 0 O CO c o 

© © in ih io co 

£ 05 O O 00 

ft, M CO 

Pro- 

tein 

- 

perct. 

29.07 

2.75 

7.76 

6.69 

3.00 

3.40 


! 

Cheese, cant’d 

Swiss 

Cruam 

Milk 

Condensed, 
sweetened 

Condensed, 
unsweetened. . . 

Buttermilk 

Skim milk 



Table 3. — Meat: Analyses and Energy Values 
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Calories 

for 

$0.10 

Tf» 

calories 

554.9 

410.4 

888.4 

434.1 

315.5 

820.8 

478.2 

223.6 

259.5 

187.8 

Weight of quantity 
equivalent to 
one quart of milk 
containing — 

kO-w 

tN a 

"■JH *+H 

co 

i-H 

lbs. 

.265 

.537 

.186 

.507 

.616 

.322 

.461 

.985 

1.273 

1.173 

CO 


lbs . 

.248 

.503 

.174 

.475 

.577 

.302 

.432 

.923 

1.193 

1.099 

bP+a 
o x cj 
co*~ 

f-H 

r-H 

. i-tTtiiOi-i'-icOOOt-llO!'- 

<N^i-i'^ioo;jMCCOcr> 

Cost of quantity 
equivalent to 
one quart of milk 
containing — 

^*3 

rf*** 

© 

rH 

i 

11.91 

16.10 

7.44 

15.20 

20.94 

8.05 

13.82 

29.54 

25.46 

35.80 

$■3 

CO 

Oi 

QO 

i 

11.16 

15. OS 

6.97 

14.24 

19.62 

7.54 

12.95 

27.68 

23.86 

32.97 

CO ^ 

9.86 

13.32 

6.16 

12.58 

17.33 

6.66 

11.44 

24.45 

21.08 

29.13 

Price 

per 

pound 

t- 

iQ©00'«f*0 0 00 0 

^ co CO CO CO CO CO W CO 

' 

Total 

calories 

per 

pound 

o 

calories 

2497.0 

1231.3 

3553 . 5 

1302.4 

1072 . 7 

2051 . 9 

1434.5 

670.9 

518.9 

563.4 

Calories 

per 

pound 

iO 

calories 

172.36 
2324.60 
243 . 12 
988.20 
34.48 
3519.00 

244.92 
1057.50 

317.52 
755.19 
235.88 
1796.04 
217.72 
1216 . 80 
364.68 
306 . 18 
273.96 
244 . 98 

293.92 
269.46 

1 s S3. 

r? g J P4 5 

01 fit 


so go 00O NO WO 00^ NO WO NN ON 00^ 

| £>QC COO -M »0> COO HO 

? ?3®0©00^*Hl>pc0 0003M<U3i-<TfJoCl^C005 

^ <co ^co^-*t»oo25oi‘^«oosco«5cs»t , »M 

Fat 

(M 

perct. 

59.4 

24.2 

86.2 

25.9 

18.5 

44.2 

29.8 

7.5 

6.0 

6.6 

U|OJ 

-OJJ 

- 

perct. 

9 5 

13.4 

1.9 

13.5 

17.5 

13.0 

12.0 

20.1 

15.1 

16.2 



POKK 

Bacon,* smoked 

Chops, medium 

Fat, salt 

Ham, fresh, medium .... 

Ham, smoked,* lean .... 

Sausage 1 

Shoulder 

Veal 

Cutlet 

Fere quarter 

Hind quarter 


3 


a 

a 

* 

o 

43 


o 

a 


T* 

43 


ai 

(3 


3 

ei 

m 
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Calories 

for 

$0.10 

TF 

fH 

calories 

163.3 

503.1 

193.7 

157.4 

* £ 

1*1 i *■" 

PQ 

lbs . 

1.445 

.657 

1.137 

2.099 

t of qu 
livalenl 
juart of 
ltaining 

3 Vi% 

fat 

<tt 

lbs. 

1.354 

.615 

1.065 

1.968 

I*! 8 ** 

- 

<p i- 

05 ^ CO 

«o — I 10 05 1> 

^ T— l 1— * 

•H O'S ! 

'S’** s J. 

O 

£ 

40.46 

13.13 

34.11 

41.97 

U°-i 

tM 

*S.fe §5 » 

o 

i-H *H !£> CO 

05 P0 05 CO 

d 1-! 05 

PO rn CO CO 

« &?o 
6*1 £§ 

X 

C 

33.49 

10.87 

28.23 

34.74 

Price 

per 

pound 

1> 

X o o o 

^ <M W CO tM 

Total 

calories 

per 

pound 

CO 

calories 

457.2 

1006.1 

581 . 1 

314.8 

Calories 

per 

pound 

to 

calories 

277.60 

179.64 

295.76 

710.37 

250.40 

330.66 

192.32 

122.49 

Food 

sub- 

stance 

per 

pound 


grams 

69.40 

19.96 

73.94 

78.93 

62.60 

36.74 

48 08 
13.61 

Fat 


perct . 

4.4 

17.4 

8.1 

3.0 

Pro- 

tein 

- 

■gCO PO X o 

CO CO o 

^ ^ »H 



Halibut steak i 

j 

Mackerel, salt j 

Salmon, dressed 

Whitefish 
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Table 8. — Vegetables: Analyses and Energy Values 
unparisons are with, milk containing 3 percent, percent, and 4 percent fat 
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Calories 

for 

SO. 10 


calories 

822.6 

880.7 

291.5 

334.8 

317.6 

632.5 

Weight of quantity 
equivalent to 
one quart of milk 
containing — 

c<5 

CO 

lbs . 

.423 

.417 

1.133 

3.946 

4.160 

.418 

CO 

<N 

5 * 03 00 X 

. Cl 05 <P 01 03 02 

J° CO CO © CO 00 CO 

^ i-5 co co 

O'- c3 

co * 4 - 1 


o »o 00 N ^ CO 

tc tp eg co tH 

2 CO CO Cl cs rn CO 

=2 ■ M « 

Cost of quantity 
equivalent to 
one quart of milk 
containing — * 

vp-u 

o 

t 

8.03 

7.50 

22.67 

19.73 

20.80 

10.44 

00 

01 

t 

7 53 

7.03 

21.24 

1 18.49 

19.49 

9.79 

O'' ci 

00 ^ 

CO 

0 

6.65 

6.21 

18.77 

16.33 

17.22 

8.64 

Pi ice 
per 
pound 

t> 

$ 

.19 

.18 

.20 

.05 

.05 

.25 

Total 

calories 

per 

pound 

3D 

calories 

1563.0 

1585.2 

582.9 

167.4 

158.8 

1581.3 

Calories 

per 

pound 

n 

* 0 > 

calories 

408.4 
73.4 

1081 . 2 

328 . 4 
61.2 

1195.6 

125.2 
102.1 

355.6 

23.6 

4.1 

139.7 

16.3 

8.2 

134.3 

466.3 
40.9 

1074.1 

Food 

sub- 

stance 

per 

pound 

1 

grams 

102.00 

8.16 

270.30 

82.10 

6.80 

298.90 

31.30 

11.34 

88.90 

5.90 

.45 

34.93 

4.08 

.91 

33.57 

116.57 

4.54 

268.53 

Carbo- 

hydrates 

:*3 

-53 «0 05 ro 01 

§05 UD © I- t— 05 

a, **5 i— » o 

Fat 

n 

perct. 

1.8 

1.5 

2.5 

.1 

.2 

1.0 

Pro- 

tein 

lO T-l 05 CO t- 

P - - « Q 

S (M 00 O r* id 

S,<N ’“t (N 



Beans,* dried. . . . 

Lima beans,* 
dried 

Beans, baked, 
canned 

Beets 

Carrots 

Lentils 



Table 8. — Vegetables, Concluded 
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Miscellaneous, Concluded 
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Milk is a Comparatively Cheap Food 

Attention is here called to some of the striking comparisons 
brought oat in the foregoing tables. 

It will be noted that with round steak at 28 cents a pound, the 
housewife would have to invest 28.38 cents in order to buy a quantity 
equaling in food value one quart of 4-percent milk (Table 3). 
Lamb and mutton are not so expensive in proportion to milk as are 
most cuts of beef, but it will be seen from Table 3 that with the ex- 
ception of the fore quarter of mutton, this sort of meat is more 
expensive than 4-percent milk. 

Pork chops, ham, and shoulder are more expensive than 4-percent 
milk. Bacon and fat salt pork are cheaper than milk as a source 
of energy alone ; however, it must be remembered that these two arc 
poor in protein and so cannot take the place of milk in the diet. 

Ycal costs about twice as much as 4-percent milk for the same 
food value. 

Chicken (Table 4) at 27 cents a pound is more than one-half again 
as expensive as 4-pcrcent milk, while broilers at 30 cents are almost 
five times as expensive. Even eggs at 37 cents a pound, which is 
about 48 cents a dozen, are about two and one-half times as costly as 
4-percent milk. 

Among the fishes (Tabic 5) salt mackerel costs nearly the same 
as 4-percent milk, while the fresh fishes, such as salmon, halibut, and 
whitefish cost about two and one-half times as much. 

The cereal foods (Table 6), such as bread, corn meal, etc., are 
in general much cheaper than milk as a source of energy, but as 
they contain relatively very much carbohydrate, they should not be 
used to wholly replace foods which contain more protein. 

Of the fruits (Table 7), only those that are dried are as cheap 
as milk. The same is generally true of the vegetables (Table 8) ex- 
cept with regard to potatoes. For instance, canned peas, one of the 
very common articles of diet appearing on our tables, at 20 cents 
a pound require an investment of 52.58 cents if one is to purchase 
the same food value as is contained in one quart of 4-percent milk. 

These statements are not to be construed as an argument for sub- 
stituting milk for all the above mentioned foods, nor even entirely 
for any one of them, especially the vegetables and fruits, which serve 
their own important purpose in the diet, but rather to demonstrate 
fo the reader that in cutting down or discontinuing the use of milk, 
one is really dispensing with an article of food which is comparatively 
cheap even at present prices. 

Perhaps one of the large reasons why milk has been considered 
an expensive article in the diet is that, being a liquid, the public has 
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not considered its food value. Milk contains about 87 percent of water, 
the remaining 13 percent being made up of food materials. Some 
other common foods contain water approximately as shown below: 


Food 

Percent, water 

Food 

Percent water 


-r f 

F^gs 

65 


Round steak 

.... 65 

Bread. 

35 

to 50 

Wfll 

55 

Potatoes 

78 


Mutton 

...! 45 

Turnips 

S9 

to 90 

Salmon (dressed) .. 

.... 60 

Canned peas 

85 


Whitefish 

.... 32.5 

Bananas 

75 


Halt mackerel 

35 





Turnips are commonly thought of as a very cheap article of food. 
Vet they contain 89 to 90 percent of water; and at 4 cents a pound 
one would have to spend 21.36 cents in order to buy food value equal 
to that in one quart of 4-pcrccnt milk. 

For a list of foods with which milk and other dairy products arc 
most logically compared, sec Tables 10, 11, 12, and 13. 


ARE COMPARISONS ON THE BASIS OF ENERGY 
VALUE FAIR? 

Comparisons on the basis of energy value alone are in many cases 
unfair to one or the other of the foods compared. Milk containing 
4 percent of fat yields about 660 calories per quart. Pure lard yields 
4,082 calories per pound. In energy value a pound of lard is equiva- 
lent to almost 6 1/5 quarts of 4-percent milk. While this quantity 
of 4-porcent milk yields energy equivalent to that yielded by a pound 
of lard, it must be remembered that the milk contains protein and 
sugar in addition to fat. It is a well-balanced food and in this respect 
6 I/O quarts of milk are of far greater value in the diet than is a 
pound of lard. In like manner milk should not be compared with a 
pure carbohydrate like granulated sugar, which gives 1,814 calorics 
per pound, an amount of energy equivalent to that afforded by 2 3/4 
quarts of 4-peiecnt milk. Also, milk should not be compared on the 
bas.s of energy value alone with the cereal products, bread, corn meal, 
oats, nee, etc., which consist largely of carbohydrates. 


PROTETX THE MOST EXPENSIVE 

Ofthethrce classes of food substances it should be noticed that 

The elf Rene ? m0VC CXpCnsivc than cither fa t or carbohydrate. 

the usuai dict is «***■*** prod- 
ucts, .vlulc practically all the carbohydrates except the sugar in milk 
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arc obtained from vegetable foods and fat 1 may be obtained from 
vegetable sources also. It is reasonable that foods of animal origin 
should be more costly than those of vegetable origin because the pro- 
duction of the former involves the use of the latter in the life processes 
of the animal. 

Foods Which May Be Compared 

As the human body requires for its sustenance all three of these 
classes of food substances, we may compare, with a considerable de- 
gree of fairness, those foods which contain protein and one or both 
of the other two classes. Such foods as beef, lamb, mutton, eggs, mod- 
erately lean pork, poultry, fish, and cheese are rather closely com- 
parable with milk and with each other. None of the common vegeta- 
ble foods, with the possible exception of the legumes, beans, peas, etc., 
which contain larger amounts of protein than do most of the other 
vegetables, can be very closely compared with milk. 

FOODS COMPARABLE WITH MILK 

From the list of foods included in Tables 2 to 9, some foods which 
are most logically comparable with milk have been selected. Com- 
parisons of these foods on the bases of protein and of total energy are 
given in Table 10. The first column of figures gives the weight of 


Table 10. — Weights op Foods Containing an Amount of Protein and 
Producing Energy Equivalent to One Quart op Four-Percent Milk 



Protein 

Total energy 

Sirloin steak 

6% oz. 

5% oz. 

11 oz. 

16% oz. 


7% oz. 

8% oz. 


6 oz. 

9% oz. 


7% oz. 

14 oz. 


4 % 

8%o 


6% oz. 

23 oz. 


6% oz. 

10% oz. 

Salmon, dressed 

7% oz. 

18% oz. 

Whitefish 

9^10 oz. 

33% oz. 

Full cream cheese 

3Vio oz. 

5% oz. 

Cottage cheese 

5 oz. 

21% oz. 

Dry beans 

4%> oz. 

6% oz. 

Baked beans, canned 

15% oz. 

18 oz. 

Dry peas 

4% oz. 

6% oz. 

Canned peas 

29 oz. 

42 oz. 

Polled oats 

6%o oz. 

5% oz. 

Peanut butter 

3% oz. 

4% oz. 



*As this circular deals only with those constituents of foods the energy value 
of which can be stated in a quantitative manner, no mention is made of the in- 
dispensable dietary constituents fat-soluble A and water-soluble B, sometimes 
called * ( vitamines . ” Both are present in whole milk in large amounts. Fat- 
soluble A is abundant in butter fat. The vegetable oils do not furnish fat-solu- 
ble A, nor are the bodv fats of animals, such as lard, beef-fat, etc., important 
sources of it. See McCollum, E. V., The Newer Knowledge of Nutrition, Mac- 
millan, 1918. 
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the food which contains an amount of protein equivalent to that in 
one quart of 4-pcrccnt milk; the second column gives the weight of 
the food which is equivalent in total energy to one quart of 4-percent 
milk. 

As can be seen from Tabic 10, the weight of any food containing 
an amount of protein equivalent to that in one quart of 4-percent 
milk and the weight of the same food containing the amount of energy 
found in the same amount of milk, may be nearly the same or may be 
widely different. These variations depend upon the relative amounts 
of protein, fat, and carbohydrate in the food as compared with the 
amounts of those same constituents in milk. For example, in the case 
of pork chops, which contain protein and a large amount of fat, the 
weights (7 4/5 ounces and 8 3/5 ounces) are nearly the same. In the 
case of cottage cheese, which contains protein and only very small 
amounts of fat and carbohydrate, the weights (5 ounces and 21 1/5 
ounces) are widely different. 


Value of Milk as a Food 


The value of milk as a food is not recognized as it deserves to be. 
In this connection, the United States Department of Agriculture says: 
“Milk is a food that not only contains all the elements necessary for 
the growth and maintenance of the body but also combines them in 

the proper proportions and is economically produced It is the 

food prepared by nature especially for the growth and development 
of the young and contains an abundance of the minerals so much 
needed. A quart of milk a day is a good allowance for a young grow- 
ing child. In addition to being an economical food, milk is usually 
well digested and requires no cooking or other preparation for the 
table 

Babies who can no longer be nursed by their mothers are forced 
to depend upon cows’ milk as a substitute. Children, invalids and the 
wounded also depend to a great extent upon milk for nourishment. 
Being a liquid, it is easily taken by both the very young and the sick, 
when often solid foods cannot be used. In milk are found certain 
substances sometimes called vitamincs, necessary for growth, which 
make milk vitally important for children, invalids and wounded. For 
that reason children who require growth-producing foods, and in- 
valids whose bodies have to combat disease and repair wastes, require 
milk. 


It has been found that such animal food as milk, eggs and meat 
contain these growth-producing substances in quantities sufficient for 
the rapid growth and development of the body. While these sub- 
stances are found in certain vegetables and grains they are in quanti- 
ties so small that often in the ordinary diet sufficient quantities are not 
consumed to meet the needs of the growing body. 
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"Two facts stand out prominently as reasons for the increased 
production and use of milk. The first is that milk as purchased on 
the market usually supplies food material together with the growth- 
producing elements more economically than either meat or eggs. The 
seeond reason is that the dairy cow is the most economical producer of 
animal food. One great law of food conservation is to turn inedible 
feeds into edible foods in the cheapest possible manner. The dairy 
cow will utilize coarse materials, inedible by humans, such as grass, 
corn stalks, hay, etc., and will turn them into milk which is suitable 
for human food. Other farm animals also are converters of coarse 
roughage into edible foods, but none are so efficient as the dairy cow.” 1 

SKIM MILK AND OTHER FOODS COMPARED 

In Table 11 comparisons are made of the foods listed in Table 10 
with skim milk containing 0.3 percent of fat. The comparisons arc 
made using one gallon of skim milk as a basis. 

Value op Skim Milk as Food 

Concerning skim milk, the United States Department of Agricul- 
ture states that, as a by-product of buttermaking alone there were, in 
1917, “29,117,634,000 pounds of skim milk, which contain more pro- 
tein than all the beef consumed in this country in one year 

The possibilities of increasing the supply of human food by the fuller 


Table 11. — Weights of Foods Containing an Amount of Protein and 
Producing Energy Equivalent to One Gallon of Skim Milk 
Containing 0.3 Percent of Fat 



Protein 

Total energy 

Sirloin steak 

1 lb. 12% oz. 

1 lb. 73io oz. 

Hound steak 

1 lb. 8%o oz. 

2 lbs. 3%o oz, 

Pork chops 

2 lbs. 3%o oz. 

1 lb. 2% oz. 

Ham, lean smoked 

1 lb. 11 oz.. 

1 lb. 5%o oz. 

Fowl 

2 lbs. 2% oz. 

1 lb. 14 % oz. 

E gRS 

19% 

19% 

Halibut, steak 

1 lb. 1 4%o oz. 

3 lbs. 2%o oz. 

Mackerel, salt 

1 lb. 12% oz. 

1 lb. 6% oz. 

Salmon, dressed 

2 lbs. 2%o oz. 

2 lbs. 7% oz. 

Whitefish 

2 lbs. 12%o oz. 

4 lbs. 8% oz. 

Full cream cheese ' 

14% oz. 

11% oz. 

Cottage cheese 

1 lb. 6% oz. 

2 lbs. 14 oz. 

Dry beans 

1 lb. 5 oz. 

14% oz. 

Raked beans, canned 

4 lbs. 4% oz. 

2 lbs. 7%o oz. 

Canned peas 

8 lbs. 3% oz. 

5 lbs. 11% oz. 

Dry peas . 

1 lb. 3% oz. 

14% oz. 

Rolled oats 

1 lb. 12%o oz. 

12%o oz. 

Peanut butter 

1 lb. Vio oz. 

9% oz. 


lr rhis quotation and those made on the following pages regarding the value 
of skim milk, cottage cheese, and cheddar cheese, are taken from Ciic. 85, Office 
of the Secretary, U. S. Department of Agriculture, January, 1918. 
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utilization of this by-product are enormous Skim milk may be 

used to advantage in several ways in the human diet: (1) In its 
natural state; (2) in the form of condensed skim milk, skim-milk 
powder and (3) as skim-milk cheese, either hard or soft.” 

COTTAGE CHEESE AND OTHER FOODS COMPARED 

In Table 12 the foods listed in Table 10 are compared with cot- 
tage cheese. The values given are the weights equivalent to one pound 
of cottage cheese. 


Table 12. — Weights of Foods Containing an Amount of Protein and 
Producing Energy Equivalent to One Pound of Cottage Cheese 



Protein 

Total energy 

KirJoin steak 

1 lb. 44io oz. 

8% oz. 

Round steak 

1 lb. l%o oz. 

12% oz. 

Pork chops 

1 lb. 9 oz. 

6% oz. 

Ham, lean smoker! 

1 lb. 3Vio oz. 

m oz. 

Fowl 

1 lb. 8% oz. 

10% oz. 

Uggs 

14 

6 7 /io 

Halibut, steak 

1 lb. 5% oz. 

1 lb. m oz. 

Mackerel, salt 

1 lb. 4% oz. 

7^o oz. 

Salmon, dressed 

1 lb. m oz. 

l3 7 /io oz. 

Whitefish 

1 lb. 15% oz. 

1 lb. 99io oz. 

Full cream cheese 

10 oz. 

4 oz. 

Dry beans 

149io oz. 

5!4o oz. 

Baked beans, canned 

1 3 lbs. % oz. 

13%o oz. 

Canned peas 

5 lbs. 129io oz. 

1 lb. 15*5io oz. 

Dry peas 

1 13% oz. 

5 oz. 

Roiled oats 

1 lb. 4 oz. 

4% oz. 

Peanut butter 

11% oz. 

3% oz. 


Value of Cottage Cheese as Food 1 

With regard to the value of cottage cheese as a food, the following 
.statements are made by the (J. S. Department of Agriculture: 

“Cottage cheese is one of the important meat substitutes. It con- 
tains a larger percentage of protein than most meats and fur- 

nishes this material at a lower cost. In every pound of cottage cheese 
there is about one-fifth of a pound of protein, nearly all of which is 
digestible. Meats, on the other hand, usually contain less protein and 
besides have a certain waste, such as bone and other inedible ma- 
tcnal. A pound of cottage cheese daily would supply all the protein 
icquue y the oi dinary adult engaged in a sedentary occupation. 
....... f one-half a pound a week were consumed by each person 

on farms where cows are kept it could replace considerably more than 
lah a billion pounds of meat in a year. This is more than all the beef 
that was exported to our Allies last year.” 

* he diet - 
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CHEDDAR OR “STORE” CHEESE AND OTHER FOODS 
COMPARED 

Tabic 13 shows comparisons of the same foods as those listed in 
Tables 10, 11, and 12, with American eheddar or “store” cheese. The 
values given are the weights equivalent to one pound of cheese. 

The extremely high food value of American chcddar or “store” 
cheese, both as regards protein and total energy, entitles it to a 
much more important place in the diet than it has commonly been 
given in this country. Travelers going into places where the food 
supply is uncertain and desiring to carry food providing a large 
amount of energy with as little bulk as possible have long recognized 
its value. Experiments by the United States Department of Agricul- 
ture have demonstrated that contrary to the general impression, Ched- 
dar cheese is not indigestible or constipating; indeed, 95 percent of 
it is digestible and 90 percent of its energy is available. 

Table 13.— Weights op Foods Containing an Amount op Protein and 
Producing Energy Equivalent to One Pound op Cheddar or 
“Store” Cheese 



Protein 

Total energy 

Sirloin steak 

2 lbs. % oz. 

2 lbs. %o oz. 

Round steak 

! 1 lb. 11% oz. 

3 lbs. %o oz. 

Pork chops 

2 lbs. 8Vio oz. 

1 lb. 9% oz. 

Ham, lean smoked 

1 lb. 14 %o oz. 

1 lb. 13%o oz. 

Fowl 

2 lbs. PA oz. 

2 lbs. 99io oz. 

Eggs 

22% 

26% 

Halibut, steak 

2 lbs. 3Mo oz. 

4 lbs. 416 oz. 

Mackerel, salt 

2 lbs. 1 oz. 

1 lb. 15%o oz. 

Salmon, dressed 

2 lbs. 6%ooz. 

3 lbs. -614 oz. 

Whitefish 

3 lbs. 2 7 /io oz. 

6 lbs. 4 oz. 

Cottage cheese 

1 lb. 91io oz. 

3 lbs. 15% oz. 

Dry beans 

1 lb. 7%o oz. 

1 lb. 4% oz. 

Baked beans, canned 

4 lbs. 13%o oz. 

3 lbs, 6 oz. 

Canned peas 

9 lbs. 514 oz. 

7 lbs. 1314 oz. 

Dry peas 

1 lb. 5% oz. 

1 lb. 3% oz. 

Rolled oats 

2 lbs. % oz. 

1 lb. 1% oz. 

Pcarmt butter 

1 lb. 2% oz. 

12% oz. 


It will be noted from Table 13 that it takes 2 pounds of sirloin 
steak, 22 eggs, 3 pounds of whitefish, nearly 5 pounds of canned baked 
beans, or more than 9 pounds of canned peas to equal in protein 
value one pound of eheddar cheese. To equal the energy value of 
one pound of eheddar cheese, 2 pounds of sirloin steak, 26 eggs, over 
6 pounds of whitefish, more than 3 pounds of canned baked beans, 
and almost 8 pounds of canned peas are necessary. 

As a substitute for meat, eheddar cheese holds first rank both 
in regard to food value and to relative cost. Instead of being used 
•solely as an appetizer or condiment , it is worthy of and should be 
given a substantial place in the American diet. 




The above graph shows the Number of Calories that can be bought 
for Ten Cents when the foods are selling at the prices given. Note the 
relative mexpensiveness of Milk. 

For further interesting comparisons, see Tables 2 to 9. 













